Systemic immunization with conserved pilus-associated adhesins protects against mucosal infections.
Colonization and infection of the bladder mucosa by Escherichia coli, the major uropathogenic organism, is dependent on the expression of pilus organelles. Type 1 pili are expressed by the majority of E. coli strains derived from patients with cystitis and pyelonephritis. FimH is the adhesin protein located at the distal tip of the heteropolymeric type-1 pilus which mediates binding to bladder cells through mannose receptors. We have shown that humoral antibody raised against two forms of purified FimH adhesin inhibited 94% (49/52) of E. coli UTI clinical isolates from binding to bladder tissue in vitro. Animals immunized with FimH-containing vaccines by a systemic route reduced colonization of the bladder mucosa in vivo in a murine cystitis model by > 99%. IgG antibody to FimH was detected in urinary samples obtained from immunized, protected mice. Passive systemic administration of immune sera from FimH-inoculated mice to naive animals also resulted in reduced colonization of bladder mucosa by uropathogenic E. coli. These studies demonstrate that systemic immunization with an anti-bacterial vaccine targeting a highly conserved adhesin on uropathogenic E. coli can induce IgG-mediated protection at a mucosal surface and may be a means of preventing recurrent and acute infections of the urogenital tract mucosa.